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Introduction
39
Cryopreservation is a promising method for storage of important genotypes in the 40 application of aquaculture biotechnology. In the past 50 years, sperm cryopreservation 41 research in marine invertebrates has made substantial progress in marine aquaculture [18, 32] .
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Materials and methods
86
The oysters The details of sperm collection and quality assessment for this flat oyster species have 115 been described by Hassan et al [17] . Briefly, male oysters were identified by microscopic 116 observation of stripped gametes. Gametes were collected by stripping with a 3.5 ml Pasteur 117 pipette and placed on ice until being used in the study. results. All the percentage data were arcsine transformed prior to statistical analysis.
181
Depending on the number of factors involved, treatment effects on sperm motility and PMI in 182 experiments 1 to 4 were analysed with one-factor or two factors analysis of variance 183 (ANOVA), followed by Duncan's multiple range test (DMRT) when differences were
significant. A repeated-measure design was applied when data were collected at different 185 time intervals. In experiments 5 and 6, treatment effects on post-thaw sperm motility and PMI were analysed with independent t-test. Data were presented as mean ± SE. The significant Fig 7) . Mediterranean mussel [12] .
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The permeable cryoprotectants could enter the cell and improve its osmotic balance, species. The period of 10 min holding was also applied for cryopreservation of greeen-lip 300 abalone, black-lip abalone and black-lip pearl oyster [22, 27, 28] .
301
Straw volume is important from both cryobiological and applicational aspects. 
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14 thawing rates. In this study, there was no significant difference in post-thaw sperm motility 309 and PMI between sperm samples cryopreserved in 0.25 ml and 0.5 ml straws. However, 310 significantly higher post-thaw motility and PMI were achieved in 0.5 ml straws compared 311 with those in 0.25 ml straws in this species using a programmable freezing method [17] .
312
Straw volume has no significant effect on post-thaw sperm motility in the Pacific oyster as 313 well [13] . In contrast, significant differences in post-thaw sperm motility were found between 314 straw volumes in rainbow trout and Japanese pearl oyster [6, 9] . 
325
In conclusion, 62.2% post-thaw motility and 67.3% PMI were achieved in this study Cryopreservation of sperm and larvae of the European flat oyster (Ostrea edulis), J. Appl. 
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